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13 Claims.

This inventmn relates broadly to apparatus for
use in the tempering of glass wherein the glass is
heated to a temperature approximating the
softening point' and then rapidly cooled and,
more particularly, to the means for supporting

the glass during the heatlng and cooling opera-

tions.

An important object of the invention is the
provision of improved means for supporting the
glass to be tempered and particularly relatively
small or curved plates very securely but with

- considerably less liability of breakage or crack-
_ing of the glass and with practically no marring

of the surfaces thereof.

Another important object of the invention is
the provision of improved means for supporting
a plurality of glass plates to be tempered simul-
taneously and which is readily adaptable to dif-
ferent sized plates and also to plates of widely
varying form.

A further important object of the invention is

the provision of improved means for supporting
the.glass plates in such a way as to permit ex-
pansion and contraction thereof without danger
of warpage and which has a minimum amount of
surface contact with the glass.

A still further important object of the inven-
tion is the provision of improved supporting
means which permits of the ready placemént of
the glass plates thereupon and their removal
therefrom and which is capable of handling plates
of different thicknesses; said supporting means
being of such character that it will effectively
withstand the elevated temperatures to which
it is subjected during the heating operation.

Other objects and advantages of the invention
will become more ‘apparent during the course .of
the following description, when taken in connec-
tion with the accompanying drawings.

In the drawings, wherein like numerals are
employed to designate like parts throughout the
same:

Pig. 1 is a front view of a glass supporting
means constructed in accordance with the inven-
tion;.

Fig. 2 is an end view thereof; .

Fig. 3 is a vertical section taken 'substantially
on line 3—3 of Fig. 1;

Fig. 4 is a detail view, partially in section,
of one of the supporting yokes;

Fig. 5 is a horizontal section taken substan-
tially on line 5—5 of Fig, 4; :

Fig. 6 is a front elevation, partially broken
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away, of the means for supporting the glass'
plates;

Fig. 7 is a vertical sectlon taken substantially
on line 7—1 of Fig. 6;

Fig. 8 is a vertical section taken substantially -
on line 8—8 of Fig. 6; .
. Fig. 9 is a horizontal section showing a modi-
fied type of supporting means; o

Fig. 10 is a front elevation thereof;

Fig. 11 is an end view thereof;

Fig. 12 is an elevation, partially in section of
another type of supporting means. for the glass
plates;

Pig. 13 is a perspective view thereof;

. Fig. 14 is a front elevation of & further type of
supporting means; and

_ Fig. 15 is a vertical section taken substantlally

on line {5185 of Fig. 14;
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With reference now to the drawings and par-

_ticularly to Figs. 1 to 8, inclusive, the supporting
.means comprises a rectangular frame 20 com-

posed of the top and bottom horizontal tubular
members 20 and 22 and the vertical side tubular
members 23 and 24; .the top, bottom, and side
members being welded or otherwise suitably
secured together at their adjacent ends as at 25.

" The supporting frame 20 is carried at its opposite
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ends by vertical hangers 28 and 21 welded or
otherwise suitably secured at their lower ends to
the frame as at 28 (Fig. 2). The upper end por-
tions 28 and 30 of the hangers 26 and 27 respec-
tively are laterally offset and provided with the
inverted U-shaped hooks 3! and 32 which fit over
8 horizontal supporting bar 8. The laterally
offset portions 28 and 30 of the hangers are pro-
vided in order that the frame 20 will hang di-

, rectly beneath the supporting bar 33 as shown in

40

PFig. 2. The hangers 28 and 27 are held upon
the supporting bar 33 by cotter pins or the like
34 and 3% carried at the opposite ends of said bar.

_ The supporting bar 33 is suspended from a car-.
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‘riage 36 including a horizontal supporting beam

31 to which the bar 33 is secured by straps 38 and
38. Secured to the top of the supporting beam
37 are upstanding brackets 40 and &1 carrying
rollers 42 and 43 respectively which are mounted

 upon and run along a horizontal monorail 44.

&0

Extending between and carried by the vertical -
‘side members 23 and 24 of supporting frame 20
are a plurality of horizontsl, preferably tubular;
supports 48 which support and maintain the

_ plates of glass to be tempered. In Fig. 1, the .

numeral 48 designates & plurality of relatively
small rectangular glass plates _wl_uch are carried
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‘between two adjacent horizontal supports £8,
while the numersl 47 designates a plurality ef
relatively small glass disks such as port lghts
supported by one of the horizontal supports 4%
and the horizontal bottom member 22 of the
frame. As will be more fully hereinafter de-
scribed, each horizontal support 4§ is provided
with means for supporting the lower edges of
glass plates positioned thereabove and also with
retaining elements for engaging the upper edges
. of the glass plates carried by the next lower sup-
port 4§ or by the bottom member 22 of the frame.

The horisontal tubular supports 48 are ad-
Justably carried by the frame 28 so that they
may be moved vertically relative to one another

to accommodate therebetween glass plates of

varying shapes and sizes. Each horizontal sup-
. port 45 is carried at its opposite ends by yokes
48 and 4% removably associated with the vertical
side members 23 and .24 respectively of said
frame. As best shown in Figs. 2, 4, and 5, each
of the yokes 48 and 49 is substantially U-shaped
‘and comprises spaced legs §8 and §i connected
at their outer ends by a curved bite portion 82.
The opposite free ends of the legs 50 and ¥ are
bent upwarly to provide the hook portions 53
and B4 respectively. Becured to the bite portion
§2 of the yoke is an inwardly directed substan-
tially horisontal pin 8% having its free end
curved downwardly as illustrated in Fig. 4. The
pin B8 is adapted for selective engagement with
any one of a plurality of vertically spaced open-
ings ¥ in the respective tubular side member 23
or 24 of frame 20. Each horizontal support 48
has inserted transversely therethrough at its op-
posits ends horizontal ping 57; said pins project-
ing st their opposite ends beyond sald support
and adapted to be received within the hook por-
tions 53 and B4 of the yokes 48 and 40.
In mouniing the horizontal supporis 40 upon
~ the frame 28, the outer curved ends of the pins
58 of the yokes 48 and 49 are fivst inssrted within
the desired openings 88 in the side members $8
and 24 of said frame, affer which said yokes zve
votated about horizontal asxzes to the vosilion
shown in Fig. 4 where the legs 85 and Gf thereof
incline inwardly sand downwerdly. The opposite
ends of the horizontal supports 46 are then pso-
sitloned between the legs BC and 5i of the yokes
and the projecting end portions of the irang-
verse pins 81 supported in the hook portions §2
and 58 of said yokes. The yokeg $herefore serve
ag hangers to freely carry the horizonial supe-
ports 45, and as a result, the ssid supports can
be epsily and conveniently sct in plece or ree
moved. Idkewise, the yokes can be readily and
conveniently adjusted verileslly to the deslred
positions along the side members 23 and 25 of
the supporting frame 29. :
Due to the elevated temperatures to which
the supporting frame is subjected in the henting

92,348,490 .

openings are hangers §{, one heing provided for
each horizontal suppori 45.
Each of the hangers §1 comprises a palr of

’ spaced substantially vertical legs 82 and €3 con-
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nected at their upper ends by & transverse bite
portion $4 and having their Iswer ends bent
upwardly to provide the cradle portions €8 and
88 respectively which are arranged beneath and
carry the respective horisontal support 48.
Welded or otherwise suitably secured to the bite
portion 84 of each hanger €1 is & horizontal pin
§71 which is inserted within the desired opening
€8 in the bracing strap §8. ,

The means for supporting and retaining the
glass plates 48 and 47 in place are carried by

‘the horizontal tubular supports 4% and by the

top and bottom members 21 and 22 of the frame

" 20, Thus, each horizontal support 48 is adapted

25
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&
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- to carry s plurality of supporting blocks 88 for

supporting the glass plates at their lower edges
and also a plurality of depending wire retaining
elements 88 which engage the upper edges of
the glass plates carried by the next lower sup-
port. As shown in Fig. 5, each support 48 is
provided with a series of openings 78 engage-
able by the supporting blocks §8 and arranged
alternately with the openings T8 are the pairs
of openings 7{ for recelving the wire retaining
clements §9.

‘The supporting blocks 68 are preferably formed
of lava or some other desired refractory mate-
rial and may be of the consiruction shown in
Figs. 6 and 7. More specifically, each supporting
block 88 comprises & hody portion 72 arranged
transversely of the support 485 and provided cen-
trally thereof with a depending projection 173
adapted to be received within the desired open-
ing 7€ in said support. 'The bottom of the body
portion of the block is notched to form a recess
T4 resulting in depending end portions 76 and
78 having substantislly flat feces 77 and 18 re-
spectively which engage the tubular supperd 06
and serve to maintain the block in proper po-
sition thereupon and prevent rocking or wobbiing
thereof. The top of the block 80 i3 substantiaily
¥-shaped to provide the upwardly diverging sur-
facez 78 and 88. By employing supperting blocks
of such construction, the lower edges of the glass
plates can be properly located or centered upon
the blocks and will be held against Interal shift-

. Ing movement by the urwardly converging sur-

56
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of the glass, there may sometimes ke o tendency

for the horizontal supports £% o sag and this e
particularly true when relatively long supporis
are employed. In order $o minimize this Uability
of sagging of the horizontal supports, there o
vreferably provided a vertical bracing strap 88:
sald strap being positioned substantizlly inter-
mediate the ends of the frame 20 and provided
at its upper end with a hook sortion 89 which
fits over the horizontal bar &3. The strap 53 i3
provided with a plurslity of spacad openings JU,
and adapted for selective associsiion with theee

76
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faces 7% and 80. Likewise, there I5 2 minimum
area of contact between the lower edges of the
glass plates and the blocks, as cleasly indicated
in Fig. 7, wherein the outer corners only of the
plate 48 contact the block 88. ]

The retaining elements 69 consist of inverted U-
shaped wire clips comprising spaced leg poriions
8f and 32 connected at their upper ends by the
intepral bite portions 88 These wire clips are
inserted downwardly through the openings 7! in
the horizontal supports 48 and receive the upper
edges of the glass plates between the spaced legs
thereof: Diametrically opposed pairs of cpenings
7t are provided in the tubuler supporis so that
the legs of the clips can pass downwardly there-
through. The wire retaining elements are pref-
erably formed of o non-corrosive heai resisting
metal such az Wichrome, Monel metal, stainless
steel, or the iike.

From the above, it will be seen that the sup-
porting frame 38 may be used to support & large
number of relafively smsall plates of zlass by
proper adjustment of the horizontal supports 45
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or 1t can be used to support larger sheets by re-
moving one or more of said supports. Supporting
blocks 68 are preferably carried by the bottom
member 22 of the frame, while wire retaining ele-
ments 63 may be carried by the top member 2f
thereof. The frame may be employed to support
glass plates of different shapes and sizes and, in
addition, the supporting blocks 68 and wire re-
taining elements 69 are adapted for supporting
plates of different thicknesses. Moreover, the
supporting blocks and wire retaining elements
permit relative expansion and contraction of the
glass without warpage in that they do not act as
rigid confining members. Because of the limited
contact of the glass with the supporting blocks
and wire retaining elements,, there is practically
no danger of marring of the glass surfaces andg,
likewise, considerably less liability of breakage or
cracking. Further, because of the minimum con-
tact of the glass with the supporting means, the
supporting means will not appreciably increase

the rapidity of chilling of the glass at its points of

support and thus tend to cause breakage.
- In Figs. 9, 10, and 11 is illustrated a modified
type of means for connecting the horizontal tu-

. bular supports 45 to the vertical side members 23

and 24 of the supporting frame 20. As shown,
each horizontal support 45 has secured to each
end thereof a substantially U-shaped yoke 8% in-
cluding the spaced legs 86 and 81 which straddle

_ the respective side members 23 or 24 and project

outwardly therebeyond. Received between the
outer ends of the legs 86 and 87 of yoke 85 is a
channel member 88 comprising a base portion 89
and the inturned end portions 90 and 9. Car-
ried by the base portion 89 is a horizontal pin 92
adapted for selective engagement with the open-
ings 58 in the side member of the frame. Carried
by the end portions 90 and 91 of said channel
member 88 are horizontal transverse pins 93 and

" 94 provided at thelr outer ends with heads 95

and 96 respectively, The legs 86 and 87 of yoke
85 are provided with upwardly and inwardly in-
clined slots 87 and 98 within which the pins 83

_and 94 respectively are adapted to be received.

When securing the horizontal tubular support
45 in place, the pins 82 of channel members 88
are first inserted within the desired openings 86

10

or strips of glass it is sometimes desirable to sup-
port said pieces or strips throughout their entire
length rather than at spaced points. In such
case, there may be carried by each horizontal
support 48 a plurality of blocks 106 as shown in
Figs. 14 and 15. Each block 106 comprises a body
portion 107 associated with the tubular support
45 in the same manner as blocks 68 and secured
to said support by a vertical pin 108. The block
106 is provided with a flat upper surface 109 and
with upturned flanges (18 and il at opposite
ends thereof.. Extending between and carried by
two or more blocks 106 is a longitudinally ex-
tending supporting plate 12 upon which the
plece or strip of glass 113 to.be tempered is
placed. When using this type of supporting

~means, it is ordinarily not necessary to employ
" any wire retaining elements,
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in the side members 28 and 24 of frame 20. ‘The '

horizontal support is then disposed between the

50

side members of the frame, with the yokes 85 .

thereof embracing said side members. The hori-
zontal support is then moved downwardly to en-
gage the pins 93 and 94 within the inclined slots
97 and 98 of yokes 88.- Upon continued down-
ward pressure of the support, the said pins moving
upwardly within the slots will serve to firmly se-
cure said support in place. )

As shown in Figs. 12 and 13, the horizontal sup-
port 458 carries supporting blocks 98 and wire re-

“chilled by any other suifablé means.

In operation, the glass plates or pieces of glass
to be tempered are supported in the frame 20
by any one of the devices illustrated and de-
seribed above, and then introduced into a furnace
where the.glass is heated to approximately the
softening point thereof. The frame is then
moved out of the furnace where the glass is
subjected to a chilling action by blasts of air or
With the
supporting means disclosed, a relatively large

simultaneously heated and chilled.

It is to be understood that the form of the
invention herewith shown and described is to be
taken as the preferred embodiment of the same,

and that various changes in the shape, size and

arrangement of parts may be resorted to without

number of glass plates or pieces of glass may be

departing from the spirit of the invention or the .

scope of the subjomed claims.

I claim:

1. In apparatus for supporting glass plates n
a vertical position during a tempering operation,
a frame including spaced vertical side members,
vertically spaced horizontal supports carried by
sald side members and adapted to receive glass
plates in a vertical position therebetween, each
support being provided with a plurality of open-
ings, supporting blocks having portions received
within said openings for supporting glass plates
thereupon at their lower edges, and means also
carried by sald supports and engaging the upper

edges of the glass plates supported upon the

next lower horizontal support.
2. In apparatus for supporting glass plates in

. a vertical position during a tempering operation,

53

- ings, supporting blocks ¢arried by said supports . .
for supporting glass platés thereupon at their

@0

taining elements 69. The wife retaining elements

69 are of the same construction as described above

and associated with the support in the same man--

ner. The supporting blocks 89, however, are of a
slightly different construction, although they op-
erate in the same way as blocks 8. Thus, the
blocks 99 are substantially X-shaped to_ provide
the spaced downwardly diverging legs 181 and 102

which fit over the tubular support 45 and the up--

wardly diverging legs 103 and 104 which receive
therebetween the lower edges of the glass plates.
The blocks 89 are secured to the support by ver-

. tical pins 108 which pass through the openings

78 in said support.
When tempering relatively thick or small pleces

. downwardly through the openings in ssid sup-

65

a frame including spaced vertical side members,
vertically spaced horizontal supports carried by
sald side members and adapted to receive glass
plates in a vertical position therebetween, each
support being provided with a plurality of open-

lower edges, and wire retaining elements passing
ports and engaging the upper edges of the glass

plates supported upon the next lower support. -
3. In apparatus for supporting glass plates in

-8 vertical position during a tempering operation,
a frame including spaced vertical side members,

- vertically spaced horizontal supports carried by

70

said side members and adapted to receive glass

plates in a.vertical position therebetween, each
" support being provided with two series of open-

. ings, supporting blocks having portions recelved

™

within the openings of one series for supporting
glass plates thereupon at their lower edges, and
wire retaining elements passlng downwardly
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through the openings of the other series and
engaging the upper edges of the glass plates sup-
ported upon the next lower horizontal support.
- 4. In apparzatus for supporting glass plates in

8, vertical position during a tempering operation,
a frame including spaced vertical side members,

vertically spaced horizontal supports carried by

said silde members and adapted to receive glass

plates in a vertical position therebetween, each

" support being provided with a plurality of open-
ings, and supporting blocks having portions re-
celved within said openings for supporting glass
plates thereupon at their lower edges.

5. In apparatus for supporting glass plates in
a vertical position during a tempering operation,
a frame including spaced vertical side members,
vertically spaced horizontal supports carried by
said side members and adapted to receive glass
plates in 'a vertical position therebetween, each

-support being provided with a plurality of open-
_ings, and supporting blocks having portions re-
ceived within said openings, each said supporting
block having upwardly diverging upper surface
portions for supporting glass plates thereupon at
their lower edges.

6. In apparatus for supporting glass plates in
a vertical position during a tempering operation,
a frame Including spaced vertical side members,
vertically spaced horizontal tubular supports
carried by said silde members and adapted to re-
ceive glass plates in a vertical position there-
between, each support being provided with a
plurality of openings, and supporting blocks
mounted on said horizontal tubular supports,
each comprising & body portion for supporting a
glass plate thereupon at its lower edge and pro-
vided with a depending projection received with-
in one of said openings and with poriions at
opposite sides of said projection for engaging its
associated support to prevent rocking of said
block thereon.

7. In apparatus for supporting glass plates in
a vertical position during a tempering operation,
& frame including spaced vertical side members,
vertically spaced horizontal tubular supports car-

- rled by sald side members and adapted to re-

ceive glass plates in a vertical position therebe-

tween, each support being provided with a plu-~
rality of openings, and supporting blocks mount-
ed on sald horizontal tubular supports, each com-
prising a body portion having upwardly diverg-
ing upper surface portions for supporting a glass

plate thereupon at its lower edge and provided

with 8 depending projection received within one
of said openings and with portions at opposite
sides of said projection for engaging its asso-
ciated support to prevent rocking of said block
thereon.

. 8. In apparatus for supporting glass plates in a
vertical position during a tempering operation,
a frame including spaced vertical side members,
vertically spaced horizontal supports arranged
between said side members and adapted to re-
celve glass plates in a vertical position there-
between, means carried by said supports for sup-
porting the glass plates, yokes carried by the side

- members of said frame and being provided with

'

- hook portions and means carried at the opposite
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ends of sald supports for engaging the hock por-
tions of said yokes.

9. In apparatus for support!ng glass plates in
a vertical position during a tempering operation,
a frame including spaced vertical siie members
having spaced openings therein, vertically spaced
horizontal supports arranged between said side
members and adapted to receive glass plates in a
vertical position therebetween, means carried by
sald supports for supporting the glass plates,
yokes having portions adapted for selective en-
gagement with the openings in the side members
of sald frame and being further provided with
hook portions, and meens carried at the opposite

- ends of said supports for engaging the hook por-

tions of said yokes.

10. In apparatus for supporting glass plates in
a vertical position during a tempering operation,
& frame including speced vertical side members,
vertically spaced horizontal supports arranged
between said side members and adapted to re-
celve glass plates in a vertical position therebe-
iween, means carried by sald supports for sup-
porting. the glass plates, yokes carried at the op-
posite ends of sajd supports and having spaced
legs straddling the side members of said frame,
sald legs being provided with upwardly and in-
wardly inclined slots, and members carried by

y the side members of said frame and having por-
- tions received within the slots in the legs of said

yokes for supparting sald supports. .
11. In spparatus for supporting glass plates in

" & vertical position during a tempering operation,

40
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a frame’ including spaced vertical side members,
vertically spaced horizontal supports arranged

_between said side membgrs and adapted.to re-

celve glass plates in a vertical position therebe-
tween, means carried by‘,said supports for sup-
porting the glass plates, yokes carried at the op-
yosite ends of sald supports and having spaced
legs straddling the side members of said frame,
said legs being provided with upwardly and in-
wardly inclined slots, and members having por-
tions adapted for selective engagement with the
openings in the side members of sald frame and
other portions received within the slots in the
legs of said yokes for supporting sald sug ports.
12, In apperatus for supporting glass during a
tempering operation, a frame including spaced

- vertical side members, vertically spaced hori-
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zontal supports carried by said side members,

supporting blocks carried by each of said sup-

ports, and a plate extending horizontally be-

tween and freely carried by sald blocks for sup-

porting the glass to be tempered.

13. In apparatus for supporting glass during a
tempering operation, a frame Including spaced
vertical side members, vertically spaced hori-
zontal supports carried by said side members gnd
each being provided with a plurality of openings,
blocks carried by each support and having por-
tions received in the openings therein, and a plate
extending horizontally between and freely car-

ried by said blocks for supporting the glass to be

tempered.
GERAILD WHI’I'E.
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